REMARKS 

Applicant traverses the rejections of claims 1-21 under 35 USC 1 12; claims 1-3, 6-9 and 19 
rejected under 35 USC 102(b) as being anticipated by the Adell U.S. Patent Number 5,237,306; 
claims 10, 11 and 13 rejected under 35 USC 102(b) as being anticipated by Udofot U.S. Patent 
Number 5,005,004; claims 4 and 5 rejected under 35 USC 1 03(a) as being obvious under Adell '306 
in view of Reppas et al. U.S. Patent Number 5,598,164; claim 12 rejected under 35 USC 103(a) as 
obvious in view of Udofot '004 and Reppas 464; and claims 14 and 15 rejected under 35 USC 
103(a) as obvious in view of Udofot '004 when combined with Reppas et al. 6 164 and Adell '306. 

Drawing Objections 

The Examiner has objected to Figures 1 and 2 currently in the application in that element 1 6 
and 30 are hard to see, and the lead line for element 1 9 gets lost in the shading. The amended Figures 
1 and 2 are submitted to address the Examiner's objections. In the revised Figures, the shading has 
been reduced or eliminated so as to provide better visibility of the various elements and lead lines. 

The Examiner has argued that Figure 2 is an unnecessary duplicate of Figure 4 as they 
contain the same reference numerals. Both figures should be retained in the application as together 
they serve to better illustrate the invention. The Examiner has also argued that Figure 3 does not add 
anything to aid in the understanding of the invention. On the contrary, Figure 3 shows a different 
perspective of the present invention to better illustrate one possible location for the present invention. 
Specification Objections 

The Examiner has objected to the Specification in that Page 1 is missing. Page 1 of the 
application was corrected under Rule 26 of the PCT on July 29, 1 999 at the request of the Canadian 
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Receiving Office. The correction related to amending the title to correspond with the title appearing 
in Box 1 of the Request. 

The Examiner has objected that element 18 has been referred to as "a wire" and "a 
connection". The paragraph beginning at page 7, line 7 of the current application, has been amended 
to address this objection by describing the connection as being made "by way of electrically 
conductive wire 18". 
Claims Objections 

Dependencies 

It appears that the Examiner's initial confusion regrading the claims stems from the fact that 
she has examined the claims as originally filed under the PCT on June 30, 1999, and not the claims 
currently in the application as amended by the applicant on July 21, 2000 during International 
Preliminary Examination, in response to the Written Opinion. 

Included herewith is a copy of the IPER, which includes copies of the amended description 
and claims as published with the IPER. For clarity, the claims and description will be referred to as 
originally filed under the PCT on June 30, 1 999 as the original claims and description, and the claims 
and description as amended during International Preliminary Examination as the current claims and 
description. 

The Preliminary Amendment of December 29, 2000 ought to have been applied to the current 
claims as amended under the PCT and published with the IPER. 
Cooperative 

The Examiner has objected to Claims 1 to 21 on the basis that she is unsure how to interpret 
the word "cooperative ". The word "cooperative" is used to describe the behaviour of vehicle drivers 
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who use the present invention to warn drivers of oncoming vehicles of unexpected, upcoming road 
hazards. The act of using the present invention to issue a warning can be seen as a cooperative act 
between two drivers. To make this more apparent to the reader, the paragraph commencing on page 
1 , line 26 of the current application has been amended and a new paragraph has been added after the 
paragraph commencing on page 2, line 20 and before the title "SUMMARY OF THE INVENTION" 
commencing on page 3, line 1 . 

The applicant has not added any new subject matter to the application that could not be 
inferred from that originally filed, but has merely attempted to clarify the meaning of the term 
"cooperative." 
Claims Rejections 

Proportional 

The Examiner has rejected claims 4, 5 and 16 to 21 as being indefinite and has expressed 
uncertainty as to how the frequency of on and off flashes is varied over time to yield an inverse 
proportional relationship between the frequency of flashes and the time interval since activation. 

In a proportional relationship between two variables such as time and frequency, as one 
variable increases or decreases from a fixed point, the other variable will also increase or decrease by 
a proportional amount from a predetermined fixed point. Hence the term "proportional." In an 
inverse proportional relationship, the interaction between the two variables is inverted. That is, as 
one variable increases, the other variable will decrease by a proportional amount or vice versa. Thus, 
in the present invention, as described in the paragraph commencing on page 6, line 14 of the 
description, as the time since activation of the lamp increases, the frequency of the on and off flashes 
of the lamp decreases. Hence, there is an inverse proportional relationship between the frequency of 
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the lamp flashes and the time interval since activation. This relationship is determined by timing and 
flashing circuits contained within the electronic control unit of the invention. Those skilled in the art 
will readily appreciate how such an inverse proportional relationship can be generated. 
Frequency 

The Examiner has expressed uncertainty as to whether the applicant is claiming frequency in 
hertz or the fact or condition occurring frequently. The applicant believes that it is clear at all times 
from the context of the specification as a whole that the term "frequency" is being used to refer to 
the number of times that the lamp flashes on and off over a given period of time, that is hertz or cycles 
per second. Referring to the definition supplied by the Examiner, the term "frequency" as used by 
the applicant refers to "the number of times that a periodic function repeats the same sequence of 
values during a unit variation of the independent variable" 

The frequency can either be relatively high or low, or relatively rapid or slow. The actual 
frequency is unimportant, only the relative change in frequency between the initial activation of the 
lamp and some time after the lamp has been activated is significant. The purpose of the change in 
frequency of the on and off flashes over time is to communicate information to the driver of an 
oncoming vehicle as to the location of a road hazard. Relatively rapid on off flashes of the lamp (high 
frequency) will signal a relatively close hazard, while relatively slow on off flashed of the lamp (lower 
frequency) will signal a more distant hazard. 

For greater clarity, assume that the symbol " A " represents the lamp turning on for a fixed 
period of time, and the symbol"" represents the lamp turning off for the same fixed period of time. 
Then, the following sequence would represent a lamp flashing at a relatively high frequency of about 
12 cycles per second: 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Time =0 1 2 3 

and the following sequence would represent a lamp flashing at one half the frequency of the lamp 
above, or a relatively lower frequency of about 6 cycles per second: 

AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA 

Time =0 1 2 3 

In one example on page 6, commencing at line 1 7, lamp 15 is described as flashing on and off 
for a predetermined amount of time to provide a visible warning signal. In the next example, 
commencing at page 6, line 19, the "frequency" of the on and off flashes is reduced over time (that 
is, the frequency of flashes varies inversely proportional to the time). The lamp flashes rapidly when 
it is first activated, and then the frequency of on off flashes is decreased. This can be illustrated by 
the following example: 

A A A A A A AA AA AA AA AA AA AAA AAA AAA AAA AAAA 

Time =0 1 2 3 

Cadence is different from frequency and is used to refer to a beat or pattern of flashes. For 
example, a cadence can be comprised of two rapid on and off flashes followed by a longer period 
when the lamp is off. Frequency can then be used to describe the periodic repetition of the cadence 
pattern. For example, the following is a cadence repeating with a frequency of two patterns per 
second : 
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A A AA AA AA AA AA AA AA 

Time =0 1 2 3 

If the time interval between the two rapid on and off flashes increases, then the frequency of 
the repetition of the cadence pattern decreases. For example, the following is the same cadence as 
above, but repeating at a lower frequency of one cycle per second.: 

AA AA AA AA 

Time -0 1 2 3 

It is therefore submitted that the term "frequency", occurring throughout the application, 
refers to cycles per second and that no amendment to the application or claims is warranted or 
necessary. 

High Frequency 

The examiner has asked for an explanation of high frequency as used in original claims 1 6 to 
21 of the present application. Those skilled in the art of designing devices similar to the present 
invention will readily appreciate what is meant by high frequency when referring to a flashing light 
designed to be viewed by the human eye. 

For example, all incandescent light bulbs operating on normal household alternating electric 
current (AC) in North America flash on and off at a frequency of 60 cycles per second (hertz). This 
frequency of on and off flashes is not perceptible to the human eye. Therefore the light appears as 
if it is constantly on. Accordingly, those skilled in the art will appreciate that the term "high 
frequency", when considered in light of the present application, is somewhat below 60 herts. In fact, 
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human perception is unable to distinguish individual flashes of light from a lamp flickering at greater 
than 20 cycles per second. For example, in a motion picture, the individual frames of the film are 
presented at a rate of 24 frames per second, standard television is 30 frames per second, with a short 
blank period between each frame. Normal human perception is unable to distinguish the individual 
frames and thus blends them all together to create the illusion of motion. This is why motion pictures 
presented at less than 24 frames per second, may seem jerky or may appear to flicker. 

Once the on-oflf flash frequency drops below about 10-15 cycles per second, the human eye 
will begin to perceive the individual on and off flashes. Therefore, one skilled in the art of designing 
flashing lights for perception by the human eye will understand the meaning of high frequency. A 
high frequency flashing light will be one that is flashing on and off close to the limits of human 
perception, but yet where the individual on and off states of the lamp can still be observed. 

Means 

The Examiner has objected that the word "means" in original claims 16, 17, 20 and 21 is not 
preceded by a function so as to enable the Examiner to determine the equivalents of the element. The 
Examiner will appreciate that the claims currently in the application, as amended during International 
Preliminary Examination under the PCT, no longer include such undefined means clauses. The 
applicant therefore believes the Examiner's objection on this point is now moot. 
Claims Rejection Based on Adell 

The Examiner has objected to original claims 1-3, 6-9 and 19 as being anticipated by U.S. 
Patent No. 5,237,306 to Adell. The Examiner has indicated that original claims 4 and 5 would be 
allowable over Adell when considered alone, since Adell does not teach that the predetermined 
frequency varies depending on the length of time the lamp has been activated or that the 
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predetermined frequency is inversely proportional to the length of time the lamp has been activated. 

Accordingly, the amendments made to claim 1 during International Preliminary Examination, 
and the amendments included herein, which incorporate the elements of claims 3 and 4 into original 
claim 1, so as to now describe the predetermined frequency as being variable in proportion to the 
length of time the lamp has been activated, clearly and patentably distinguish over Adell when 
considered alone. (See marked attachment of original claim). 

In that claims 2 to 7 and 12 to 22 currently in the application all depend directly or indirectly 
from claim 1, they too are submitted to be patentable over Adell when considered alone. 
Objections to Original Claims 10 to 15 

The Examiners objections to original claims 10 to 15 based on U.S. Patent No. 5,005,004 to 
Udofot, alone or in combination with U.S. Patent No. 5,598,164 to Reppas et al. and/or in view of 
Adell are moot in light of the fact that original claims 1 0 to 15, which correspond to claims 8 to 1 1 
currently in the application, have been deleted by the applicant. 
Claims Rejection Based on Adell and Repp as 

The Examiner has objected to original claims 4 and 5 as being obvious based on a combination 
of Adell and Reppas et al. This objection is now applicable to claims 1 and 3 currently in the 
application as amended. According to the Examiner, Adell teaches the claimed invention except that 
the predetermined frequency varies depending on the length of time the lamp has been activated and 
that the predetermined frequency is inversely proportional to the length of time the lamp has been 
activated. In the Examiner's view, these features can be found in the teaching of Reppas et al. at col. 
6, lines 54-67 and col. 7, lines 1-12, and therefore the combination of Adell and Reppas et al. results 
in the present invention, as claimed, being obvious. The applicant disagrees for the following reasons. 

14 



0 



Claim 1 of the present application, as herein amended, is now believed to clearly define the 
applicant's invention over the prior art cited. Claim 1 , as amended, describes a cooperative advance 
warning system having a lamp 15 mounted on the vehicle, a switch 19 for activating and deactivating 
the lamp, and an electronic control unit 13 to control the characteristics of the light emitted by the 
lamp, the electronic control unit being capable of causing the lamp to flash on and off at a pre- 
determined frequency, and the pre-determined frequency being variable in proportion to the length 
of time the lamp has been activated. As thus claimed, the present invention, is believed to clearly and 
patentably distinguish over the combination of Adell and Reppas et al. 

In particular, Reppas teaches a vehicle obstacle avoidance system that detects obstacles to the 
front, rear and sides of the vehicle, warns the driver, and prevents the vehicle from moving if the 
vehicle is stopped. In the particular passage referred to by the Examiner, the warning flashes given 
by the device vary depending on the proximity of the object to the vehicle, not the length of time the 
device has been activated, as suggested by the Examiner. For example, as described by Reppas, for 
objects that are close, the pictogram could flash rapidly, and for farther objects the flashing could be 
less (see col 7, lines 7-10). 

In contrast to the present invention, as described in claim 1 as herein amended, Reppas does 
not cause the pictogram to flash on and off at a frequency that is in proportion to the length of time 
the lamp has been on. Instead, Reppas varies the flash rate of the pictogram based on the distance 
to the obstacle as measured by the detection means. 

In the result, similar information might be conveyed by the applicant's invention and the 
device of Reppas, that is, the distance to the obstacle or hazard, but the method by which the 
information is generated and conveyed by the applicant's invention is completely different from that 
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described by Reppas. There is no teaching by Reppas of varying the frequency of the lamp in 
proportion to the length of time the lamp has been activated. 

In Reppas, the distance to the obstacle is measured by the detection means and the pictogram 
flash frequency is selected to correspond to that distance. In the present invention, the flash 
frequency of the lamp is varied depending only on the length of time the lamp has been activated. In 
order to determine the actual relative distance to the upcoming road hazard, it is necessary for the 
driver of an oncoming vehicle to observe the frequency of the flashing lamp of the present invention 
and estimate the speed of the vehicle. A rapidly flashing lamp and a slow moving vehicle will indicate 
a relatively close obstacle. But, a rapidly flashing lamp combined with a fast moving vehicle will 
signal an obstacle that is somewhat farther off. 

The advantage of the present invention, when compared to the combination of Adell and 
Reppas is that it is not necessary for the present invention to actually measure the distance to the 
obstacle to determine and select the frequency of the flashing lamp. In the present invention, the 
frequency is varied automatically depending on the length of time the lamp has been activated, thus 
conveying distance information to the oncoming driver without actually having to make a distance 
measurement. Thus, the present invention can be useful in warning of the distance to road hazards 
such as fog, black ice, smoke, floods, and holes or wash-outs in the road, whereas it would be 
difficult, if not impossible, for a device constructed in accordance with the teachings of Adell and 
Reppas to detect or measure the distance to such obstacles. Moreover, since it is necessary for 
Reppas to actually detect and measure the distance to the obstacle, such a device could not continue 
to warn of the distance to the hazard once the hazard disappeared around a corner or over a hill. 

Accordingly, claim 1 currently in the application as herein amended is believed to patentably 
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distinguish over Adell in combination with Reppas et al, and the applicant requests that the examiner 
withdraw her objections based thereon. In that claims 2 to 7 and 12 to 17 depend directly or 
indirectly from claim 1, they too are believed to be allowable over these references as well. 
New Claims 

New claims 1 8 to 22 have been added to the application. These claims are similar to current 
claims 13, 14, 15 and 17, and merely include a different combination of dependencies. Since claims 
1 8 to 22 depend directly or indirectly from claim 1 , they are submitted to be patentable over the cited 
references for the same reasons expressed above. 

The applicant has also amended the application to add new claims 23 to 27, which describe 
a method of warning drivers of an upcoming, unexpected road hazard (30), comprising the steps of 
selecting a plurality of locations, each location being located a selected respective distance from the 
road hazard, placing at each location a portable cooperative advance warning system comprising a 
lamp for emitting a light beam that is visible to the drivers of vehicles, and causing each of the lamps 
to flash on and off at a respective frequency that is in proportion to the selected respective distance 
of the lamp from the road hazard. None of the references cited by the Examiner disclose or even 
suggest the combination of steps disclosed in the method of new claims 23 to 27. 

A one month extension of time together with fee has been filed with this amendment. If there 
are any additional fees incurred please charge deposit account 07-1340. 

It is respectfully requested that the arguments and amendments present in the present 
application in condition for favorable reexamination and that the application be passed to issue. 

Respectfully submitted, 
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6665-A Old Dominion Drive 
McLean, Virginia 22101 
(703) 448-1770 ext. 304 
Attorney Reference: X-9330 
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VERSION OF SPECIFICATION WITH MARKINGS TO SHOW CHANGES MADE 

Currently, however, even where drivers negotiate such circumstances and are therefore aware 
of the unusual danger or condition lying ahead of the oncoming traffic, and wish to cooperate with 
[warn] oncoming drivers to warn them of the danger, there is no established or accepted, safe and 
reliable method or device to allow them to communicate an advance warning to approaching vehicles. 

What is needed, then, is a means for vehicle drivers to cooperate with d rivers of oncoming 
vehicles, to warn them of an upcoming, unexpected road hazard, and to preferab ly provide those 
drivers with some information as to the location of such hazard. 

Referring to Figure 6, in yet another preferred embodiment of the present invention there is 
provided a connectio n, bv way of electrically conductive wire 18, between electronic control unit 13 
and the centre high-mounted brake light 14, and/or the rear tail- mounted brake lights 21 of the 
vehicle, and/or a separate rear-facing warning light 22. Upon activation of the system, the centre 
high-mounted brake light 14 and/or rear tail-mounted brake lights 21 of the vehicle, and/or the 
separate rear-facing warning light 22, are caused to flash rapidly on and off in conjunction with lamp 
15 for a brief period of perhaps 10 seconds. This acts as an immediate warning to any vehicle 
travelling behind vehicle 12 to be on the lookout for a road hazard. 
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VERSION OF CLAIMS WITH MARKINGS TO SHOW CHANGES MADE 

AND ADDED CLAIMS 



Claiml. 



(Amended) A cooperative advance warning system for use on a vehicle to 



warn drivers of oncoming vehicles of an upcoming, unexpected road hazard comprising: 

a lamp mounted on the vehicle in a location where light emitted by said lamp is visible to 

drivers of the oncoming vehicles; 

a switch means connected to said lamp for activating and deactivating said lamp, said switch 

means mounted to the vehicle in a location that is easily accessible to the driver of the vehicle; and 
an electronic control means connected to said lamp for controlling the characteristics of the 

light emitted by said lamp, said electronic control means being capable of causing said lamp to flash 

on and off at a pre-determined frequency, said predetermined frequency being variable in proportion 

to [depending on] the length of time said lamp has been activated. 

Added New Claims : 

18. (New) A cooperative advance warning system according to claim 12, further 
comprising: 

a rear-facing warning light mounted on the rear of the vehicle; and 
a connection between said electronic control means and said rear-facing warning light 
said electronic control means being capable of causing said rear-facing warning light to flash 
on and off at a high frequency upon activation of the advance warning system. 

19. (New) A cooperative advance warning system according to claim 13, wherein the 
vehicle brake lights remain flashing on and off only for a pre-determined period of time following 
activation of the advance warning system. 
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20. (New) A cooperative advance warning system according to claim 18. wherein the 
vehicle brake lights remain flashing on and off only for a pre-determined period of time following 
activation of the advance warning system. 

21 (New) A cooperative advance warning system according to claim 18, wherein said 
rear-facing warning light remains flashing on and off only for a pre-determined period of time 
following activation of the advance warning system 

22. (New) A cooperative advance warning system according to claim 16. further 
comprising: 

a rear-facing warning light mounted on the rear of the vehicle; and 

a connection between said electronic control means and said rear-facing warning light. 

said electronic control means being capable of causing said rear-facing warning light to flash 
on and off at a high frequency upon activation of the advance warning system. 

said switch having a first mode for activating and deactivating said lamp only, and a second 
mode for activating and deactivating both said lamp, and said rear-facing warning light. 

23. (New) A method of warning drivers of vehicles of an upcoming, unexpected road 
hazard comprising: 

selecting a plurality of locations, each said location being located a selected respective 
distance from the road hazard; 

locating at each said location a portable cooperative advance warning system 
comprising a lamp for emitting a light beam that is visible to the drivers of said vehicles; and 

causing each of said lamps to flash on and off at a respective frequency that is in 
proportion to said selected respective distance of said lamp from the road hazard. 
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24. (New) A method according to claim 1 8. wherein said respective frequency co mprises 
a cadence. 

25. (New) A method according to claim 18. wherein said locations are positioned 
generally in the same direction from the road hazard. 

26. (New) A method according to claim 18, wherein the colour of light emitted by said 
lamp is selected from the group of colours consisting of fu chsia and pink. 

27. fNew^ A method according to claim 1 8. wherein said respective frequency i s inversely 
proportional to said selected respective distance of said lamp from the road hazard. 

MARKED UP VERSION OF ORIGINAL CLAIM 1 
1. A cooperative advance warning system for use on a vehicle to warn drivers of 

oncoming vehicles of an upcoming, unexpected road hazard comprising: 

a lamp mounted on the vehicle in a location where light emitted by [the] said lamp is visible 

to drivers of the oncoming vehicles; 

a switch means connected to [the] said lamp for activating and deactivating [the] smd lamp, 

[the] smd switch means mounted to the vehicle in a location that is easily accessible to the driver of 

the vehicle; and 

an electronic control means connected to said lamp for controlling the characteristics of the 
light emitted by [the] said lamp , said electronic control means being capable of causing said lamp to 
flash on and off at a pre-determined frequency, said predetermined frequency being variable in 
proportion to the length of time said lamp has been activated . 
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CLEAN SET OF ALL PENDING CLAIMS 

1. A cooperative advance warning system for use on a vehicle to warn drivers of 
oncoming vehicles of an upcoming, unexpected road hazard comprising: 

a lamp mounted on the vehicle in a location where light emitted by said lamp is visible to 
drivers of the oncoming vehicles; 

a switch means connected to said lamp for activating and deactivating said lamp, said switch 
means mounted to the vehicle in a location that is easily accessible to the driver of the vehicle; and 

an electronic control means connected to said lamp for controlling the characteristics of the 
light emitted by said lamp, said electronic control means being capable of causing said lamp to flash 
on and off at a pre-determined frequency, said predetermined frequency being variable in proportion 
to the length of time said lamp has been activated. 

2. A cooperative advance warning system according to claim 1 , wherein said electronic 
control means comprises means to automatically deactivate said lamp after a pre-determined period 
of time following activation. 

3. A cooperative advance warning system according to claim 1, wherein said pre- 
determined frequency is inversely proportional to the length of time said lamp has been activated. 

4. A cooperative advance warning system according to claim 1, wherein said pre- 
determined frequency comprises a cadence. 

5. A cooperative advance warning system according to claim 1 , wherein said electronic 
control means further comprises means to maintain said pre-determined frequency or cadence at a 
particular value for an indefinite period. 

6. A cooperative advance warning system according to claim 1, further comprising an 
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in-use indicator light connected to said switch means and to said electronic control means for 
indicating to the driver of the vehicle when the cooperative advance warning system is operating. 

7. A cooperative advance warning system according to claim 1 , wherein the colour of 
light emitted by said lamp is selected from the group of colours consisting of fuchsia and pink. 

12. A cooperative advance warning system according to claim 1, for use on a vehicle 
having brake lights, further comprising: 

a connection between said electronic control means and the vehicle brake lights, 
said electronic control means being capable of causing the vehicle brake lights to flash on and 
off at a high frequency upon activation of the advance warning system. 

13. A cooperative advance warning system according to claim 1, further comprising: 
a rear-facing warning light mounted on the rear of the vehicle; and 

a connection between said electronic control means and said rear-facing warning light, 
said electronic control means being capable of causing said rear-facing warning light to flash 
on and off at a high frequency upon activation of the advance warning system. 

14. A cooperative advance warning system according to claim 12, wherein the vehicle 
brake lights remain flashing on and off only for a pre-determined period of time following activation 
of the advance warning system. 

15. A cooperative advance warning system according to claim 1 3 , wherein said rear-facing 
warning light remains flashing on and off only for a pre-determined period of time following 
activation of the advance warning system 

16. A cooperative advance warning system according to claim 1, for use on a vehicle 
having brake lights, further comprising: 
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a connection between said electronic control means and the vehicle brake lights, 

said electronic control means being capable of causing the vehicle brake lights and said lamp 

to flash on and off at a high frequency upon activation of the advance warning system, 

said switch having a first mode for activating and deactivating said lamp only, and a second 

mode for activating and deactivating both said lamp and the vehicle brake lights. 

1 7. A cooperative advance warning system according to claim 1 , further comprising: 
a rear-facing warning light mounted on the rear of the vehicle; and 

a connection between said electronic control means and said rear-facing warning light, 
said electronic control means being capable of causing said rear-facing warning light to flash 

on and off at a high frequency upon activation of the advance warning system, 

said switch having a first mode for activating and deactivating said lamp only, and a second 

mode for activating and deactivating both said lamp, and said rear-facing warning light. 

1 8. A cooperative advance warning system according to claim 12, further comprising: 
a rear-facing warning light mounted on the rear of the vehicle; and 

a connection between said electronic control means and said rear-facing warning light, 
said electronic control means being capable of causing said rear-facing warning light to flash 
on and off at a high frequency upon activation of the advance warning system. 

19. A cooperative advance warning system according to claim 13, wherein the vehicle 
brake lights remain flashing on and off only for a pre-determined period of time following activation 
of the advance warning system. 

20. A cooperative advance warning system according to claim 18, wherein the vehicle 
brake lights remain flashing on and off only for a pre-determined period of time following activation 
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of the advance warning system. 

21. A cooperative advance warning system according to claim 1 8, wherein said rear-facing 
warning light remains flashing on and off only for a pre-determined period of time following 
activation of the advance warning system 

22. A cooperative advance warning system according to claim 16, further comprising: 
a rear-facing warning light mounted on the rear of the vehicle; and 

a connection between said electronic control means and said rear-facing warning light, 
said electronic control means being capable of causing said rear-facing warning light to flash 

on and off at a high frequency upon activation of the advance warning system, 

said switch having a first mode for activating and deactivating said lamp only, and a second 

mode for activating and deactivating both said lamp, and said rear-facing warning light. 

23. A method of warning drivers of vehicles of an upcoming, unexpected road hazard 
comprising: 

selecting a plurality of locations, each said location being located a selected respective 
distance from the road hazard; 

locating at each said location a portable cooperative advance warning system 
comprising a lamp for emitting a light beam that is visible to the drivers of said vehicles; and 

causing each of said lamps to flash on and off at a respective frequency that is in 
proportion to said selected respective distance of said lamp from the road hazard. 

24. A method according to claim 18, wherein said respective frequency comprises a 
cadence. 

25. A method according to claim 18, wherein said locations are positioned generally in 
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the same direction from the road hazard. 

26. A method according to claim 1 8, wherein the colour of light emitted by said lamp is 
selected from the group of colours consisting of fuchsia and pink. 

27. A method according to claim 18, wherein said respective frequency is inversely 
proportional to said selected respective distance of said lamp from the road hazard. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 



1 . A cooperative advance warning system for use on a vehicle to warn 
drivers of oncoming vehicles of an upcoming, unexpected road hazard 
comprising; 

a lamp mounted on the vehicle in a location where light emitted by said 
lamp is visible to drivers of the oncoming vehicles; 

a witch means connected to said lamp for activating and deactivating 
said lamp, said switch means mounted to the vehicle in a location that is easily 
accessible to the driver of the vehicle; and 

an electronic control means connected to said lamp for controlling the 
characteristics of the light emitted by said lamp, said electronic control means 
being capable of causing said lamp to flash on and off at a predetermined 
frequency, said predetermined frequency being variable depending on the 
length of time said l?tmp has been activated. 

2. A cooperative advance warning system according to claim 1 , wherein 
said electronic control means comprises means to automatically deactivate said 
lamp after a pre-determined period of time following activation. 

3 , A cooperative advance warning system according to claims 1 or 2, 
wherein said pre-determined frequency is inversely proportional to the length 
of time said lamp has been activated. 

4. A cooperative advance earning system according to claims 1 or 2 ? 
wherein said predetermined frequency comprises a cadence. 
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5. A cooperative advance warning system according to claims 1, 2, 3 or 4, 
wherein said electronic control means further comprises means to maintain 
said pre-determined frequency or cadence at a particular value for an indefinite 
period. 

6. A cooperative advance warning system according to claims 1, 2, 3, 4, 
or 5, further comprising an in-use indicator light connected to said switch 
means and to said electronic control means for indicating to the driver of the 
vehicle when the cooperative advance warning system is operating. 

7. A cooperative advance warning system according to claims 1, 2, 3, 4, 
5, or 6, wherein the colour of light emitted by said lamp is selected from the 
group of colours consisting of fuchsia and pink. 

8. A portable cooperative advance warning system for use in warning 
drivers of oncoming vehicles of an upcoming, unexpected road hazard 
comprising: 

a housing; 

a lamp mounted to said housing; 

a switch means mounted on said housing and connected to said lamp 
for activating and deactivating said lamp; 

an electronic control means mounted to said housing and connected to 
said lamp for controlling the characteristics of the light emitted by said lamp, 
said electronic control means being capable of causing said lamp to flash on 
and off at a pre-determined frequency, said predetermined frequency being 
variable depending on the distance from the road hazard; and 
a power supply for providing power to the system. 
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9. A portable cooperative advance naming system according to claim 8, 
wherein said pre-determined frequency comprises a cadence. 

10. A portable cooperative advance warning system according to claims S 
and 9, further comprising ari in-use indicator light connected to said switch 
means and to said electronic control means for indicating when the cooperative 
advance warning system is operating. 

11. A portable cooperative advance warning system according to claims 
9 or 10 wherein the colour of light emitted by said lamp is selected from the 
group of colour s consisting of fuchsia and pink. 

12. A cooperative advance warning system according to claim 1, for use on 
a vehicle having brake lights, further comprising: 

a connection between said electronic control means and the vehicle 
brake lights, 

said electronic . control means being capable of causing the vehicle 
brake lights to flash on and off at a high frequency upon activation of the 
advance, warning system. 

13. A cooperative advance warning system according to claims 1 or 12> 
farther comprising: 

a rear-facing warning light mounted on the rear of the vehicle; and 
a connection between said electronic control means and said rear- 
facing warning light, 

said electronic control means being capable of causing said rear-facing 
warning light to flash on and off at a high frequency upon activation of the 
advance warning system. 
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14. A cooperative advance -warning system according to claims 12 or 13, 
wherein tlie vehicle brake lights remain flashing on and off only for a pre- 
determined period of time following activation of the advance warning system 

15 . A cooperative advance warning system, according to claiml3, wherein 
said rear-facing warning light remains flashing on and off only for a pre- 
determined period of time following activation of the advance warning system 

16. A cooperative advance warning system according to claim 1, for use on 
a vehicle having brake lights, further comprising: 

a connection between said electronic control means and the vehicle 
brake lights, 

said electronic control means being capable of causing the vehicle 
brake lights and said lamp to flash on and off at a high frequency upon 
activation of the advance warning 9ystem, 

said switch having a first mode for activating and deactivating said 
lamp only, and a secotxd mode for activating and deactivating both said lamp 
and the vehicle brake lights. 

17. A cooperative advance warning system according to claims 1 or 16 
further comprising: 

a rear-facing warning light mounted on the rear of the vehicle; and 
' a connection between said electronic control means and said rear- 
facing warning light, 

said electronic control means being capable of causing said rear-facing 
warning light to flash on and off at a high frequency upon activation of the 
advance warning system, 
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said switch, having a first mode for activating and deactivating said 
lamp only, and a second mode for activating and deactivating both said lamp, 
and said rear-feeing warning light. 
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CO-OPERATIVE ADVANCE WARNING SYSTEM FOR ROAD 
HAZARDS 

FIELD OF INVENTION 

The present invention generally relates to advance warning systems for 
road hazards and more specifically it relates to a cooperative advance warning 
system for vehicles that can be activated by the driver of a vehicle to warn 
oncoming drivers of unexpected upcoming hazards. 

BACKGROUND OF THE INVENTION 

Motor vehicle accidents kill thousands of people in North America and 
world wide each year. Many of these accidents are either directly or indirectly 
caused by unexpected road hazards which can include anything from wildlife 
or livestock on the road to stalled cars, fog banks, black ice, smoke, fallen rock 
vehicle and other accidents, farm and various other machinery, lost loads and 
vehicle debris, downed trees, wash-outs, snowslides, mud slides and the like. 
These hazards are dangerous, and often cause accidents, precisely because they 
are unexpected. 

Advance warning of such random, unexpected road hazards, sufficient 
to alert the driver of an oncoming vehicle and permit him or her time to slow 
down or stop, is all that is normally required to prevent an accident. 

Currently, however, even where drivers negotiate suclf circumstances 
and are therefore aware of the unusual danger or condition lying ahead of the 
oncoming traffic, and wish to warn oncoming drivers, there is no established 
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or accepted, safe and reliable method or device to allow them to communicate 
an advance warning to approaching vehicles. 

While flashing one's headlights could be interpreted as such a warning, 
5 it is cumbersome and generally not understood as a signal connoting 

impending danger. Plus, one would have to repeatedly flash the vehicle 
headlights for each oncoming vehicle or group of vehicles. In addition, such 
practice is not advisable at night since either human or mechanical failure to 
get the lights back on presents a significant danger in itself. An additional 
10 problem with head light flashing, is that the driver of the oncoming vehicle has 

no way of knowing the distance to the upcoming, unexpected road hazard. 
This may result in the driver relaxing and speeding up just before coming upon 
the hazard. 

15 Similarly, four-way flashers, which flash signal lights at all four 

corners of the vehicle simultaneously, indicate that the flashing vehicle is, 
itself, the hazard. Turn signals indicate turns. Even hand signals are of little 
value, 

20 SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a 
cooperative advance warning system for road hazards that will enable drivers 
to warn oncoming traffic of unusual and unexpected hazards which obviates 
25 and mitigates from the disadvantages of the prior methods. 



A further object of the present invention is to provide a cooperative 
advance warning system for road hazards which is easy and convenient to 



initiate and requires little effort or distraction of the driver and which delivers 
an advance warning to oncoming drivers that is clear, obvious, unmistakable 
and which will not be confused with any other signal. 

5 It is a further object of a preferred embodiment of the present invention 

to provide a cooperative advance warning system for road hazards that can be 
used to warn oncoming drivers of upcoming, unexpected road hazards and 
indicate to them whether the hazard is relatively near or far. 

] o According to the present invention, there is provided a cooperative 

advance warning system for use on a vehicle to warn drivers of oncoming 
vehicles of an upcoming, unexpected road hazard comprising: a lamp mounted 
on the vehicle in a location where light emitted by the lamp is visible to drivers 
of the oncoming vehicles; a switch means connected to the lamp for activating 
1 5 and deactivating the lamp, the switch means mounted to the vehicle in a 

location that is easily accessible to the driver of the vehicle; and an electronic 
control means connected to the lamp for controlling the characteristics of the 
light emitted by the lamp. 

20 According to another aspect of the present invention, there is provided 

a portable cooperative advance warning system for use in warning drivers of 
oncoming vehicles of an upcoming, unexpected road hazard comprising: a 
housing; a lamp mounted to the housing; a switch means mounted on the 
housing and connected to the lamp for activating and deactivating the lamp; an 
25 electronic control means mounted to the housing and connected to the lamp for 

controlling the characteristics of the light emitted by the lamp'; and a power 
supply for providing power to the system. 
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The present invention advantageously provides a cooperative advance 
warning system for road hazards which is inexpensive and easy to use. A 
further advantage is that it can be easily adapted to and installed on any 
vehicle, new or old. Another advantage is that the present system avoids 
confusing drivers of oncoming vehicles by providing a warning which is 
specific to an upcoming, unexpected road hazard. Yet another advantage is 
that the present system is easy and convenient to initiate, takes little effort and 
causes little distraction to the driver. Additionally, an important advantage of 
a preferred embodiment of the present invention is that it can indicate to 
drivers of oncoming vehicles whether the road hazard is near or far. 

Other advantages, objects and features of the present invention will be 
readily apparent to those skilled in the art from a review of the following 
detailed descriptions of a preferred embodiment in conjunction with the 
accompanying drawings and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the present invention will now be described 
in greater detail, and will be better understood when read in conjunction with 
the following drawings, in which: 

Figure 1, is a schematic representation of a typical application of the 
present invention to warn drivers of oncoming vehicles of an upcoming, 
unexpected road hazard. 

Figure 2, is a schematic, partially sectional, plan view of the front 
portion of a vehicle on which the present invention has been installed. 



Figure 3, is a front perspective view of the vehicle shown in Figure 2. 

Figure 4, is a schematic, partially sectional plan view of the entire 
vehicle. shown in Figure 2. 

5 

Figure 5, is a perspective view of a portable version of the present 
invention. 

Figure 6, is a schematic, partially sectional plan view of an alternative 
1 0 embodiment of the present invention installed on a vehicle. 

Similar references are used in different figures to denote similar 
components. 

1 5 DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is a schematic representation of a typical application of the 
present invention. The cooperative advance warning system for road hazards 
10 is shown installed on a vehicle 12. An oncoming vehicle 20 is shown 

20 approaching vehicle 12 and a road hazard 30 (in this case, a fallen tree) is 

shown partially blocking the driving lane of oncoming vehicle 20. In Figure 1, 
the driver of vehicle 12 sees road hazard 30 and activates cooperative advance 
warning system 10 which emits a light beam 16 that is clearly visible to the 
driver of oncoming vehicle 20. The driver of oncoming vehicle 20 is thus 

25 warned of upcoming, unexpected road hazard 30 and is provided with plenty 

of time to slow down and avoid the hazard. 
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Referring to Figures 2 and 4, cooperative advance warning system 10 
comprises a lamp 15, one side of which is connected by electrically conductive 
wire 18, to an electronic control unit 13 and to one side of switch 19. The 
other side of switch 19 is connected to the positive side of the vehicle battery 
or power supply while the other side of lamp 15 is connected to the common 
vehicle ground. Activating switch 19 completes the circuit and causes lamp 15 
to emit a beam of light 16 (see Figure 1) out of the front of vehicle 12. This 
light beam is clearly visible to the driver of oncoming vehicle 20, thus 
providing a warning to that driver of an upcoming, unexpected road hazard 30. 
An in-use indicator light (not shown), easily visible to the driver of vehicle 12, 
is connected to switch 19 and electronic control unit 13 to inform the driver 
when the system is operating. 

In a preferred embodiment of the present invention, electronic control 
1 5 unit 13 is designed to cause lamp 15 to emit light in various patterns following 

initial activation. For example, lamp 15 can be caused to automatically 
deactivate after a predetermine length of time. Lamp 15 may also be caused to 
continuously flash on and off for a predetermine length of time to provide a 
more visible warning signal. In another example, the frequency of the on and 
20 off flashes of lamp 15 can be reduced over time, so that initially lamp 1 5 

flashes rapidly to indicate that the road hazard is near and as the time interval 
from initial activation increases, the frequency of the flashes is decreased until 
lamp 15 is completely deactivated. In this example, there is an inverse 
proportional relationship between the frequency of the flashes and the time 
25 interval since activation. In a further example, the cadence of the flashes can 
be altered to correspond to the distance from the road hazard. Rapid single 
flashes could indicate imminent danger, while lower frequency double flashes 
could be used to indicate a more distance hazard, and still lower frequency 
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triple flashes could signify a far off problem. In yet another example, the 
frequency or cadence of the flashing light can be selected and maintained at a 
given value to permit a parked vehicle to be used to continuously warn on 
coming traffic of an impending hazard. In this example, lamp 15 will remain 
flashing at the selected frequency or cadence until deactivated by the operator. 

Referring to Figure 6, in yet another preferred embodiment of the 
present invention there is provided a connection 18 between electronic control 
unit 13 and the centre high-mounted brake light 14, and/or the rear tail- 
mounted brake lights 21 of the vehicle, and/or a separate rear-facing warning 
light 22. Upon activation of the system, the centre high-mounted brake light 
14 and/or rear tail-mounted brake lights 21 of the vehicle, and/or the separate 
rear-facing warning light 22, are caused to flash rapidly on and off in 
conjunction with lamp 15 for a brief period of perhaps 10 seconds. This acts 
as an immediate warning to any vehicle travelling behind vehicle 12 to be on 
the lookout for a road hazard. 

In a further variation of this preferred embodiment of the present 
invention, switch 19 is provided with an alternative position called the urban 
or immediate mode. When the system is switched into or held in this urban or 
immediate mode, control unit 13 causes lamp 15, the centre high-mounted 
brake light 14, and/or the rear tail-mounted brake lights 21, and/or a separate 
rear-facing warning light 22, to rapidly flash on and off for as long as switch 
19 remains in the urban or immediate position. 

Urban or immediate mode can be used to warn vehicles approaching 
from both directions of an immediate hazard, such as a pedestrian crossing the 
street, but is especially effective in warning vehicles approaching from the rear 
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since in many cases, the approaching driver's view of pedestrians and the like 
is obscured by the lead vehicle. Streets with turn lanes, or having multiple 
lanes of traffic, present serious dangers to pedestrians attempting to cross such 
streets, even when attempting to do so at specially designated pedestrian 
5 corridors, since many of these corridors are not equipped with overhead 

warning lights. Vehicles stopping to allow pedestrians to cross in front often 
obscure the view for other approaching vehicles, especially those approaching 
from behind. Further, the driver of an approaching vehicle may assume that 
the stopped vehicle is itself the only hazard (perhaps the stopped vehicle is 
10 intending to turn without having signalled, or is allowing passengers to 
disembark, or perhaps has mechanical problems). Such assumption, in 
conjunction with the obstructed view of the pedestrians, can put the 
pedestrians in serious danger of being struck once they enter the adjacent lanes 
of traffic. The driver of the stopped vehicle currently has no way of warning 
1 5 other approaching vehicles that a pedestrian is crossing. The present invention, 

when used in the above-described urban or immediate mode can warn traffic 
approaching from both directions of the presence of a pedestrian or other 
hazard. Urban or immediate mode could also be used to warn traffic 
approaching from the rear of other hazards such as pets crossing, dangerous 
20 breaks in the road, lost loads, or other obstructions. 

Figure 3 provides an example of a typical location for installation of 
cooperative advance warning system 10. Lamp 15 is shown to be installed on 
the front of vehicle 12, between and in-line with the two front head lights. 
25 However, if will be readily understood by those skilled in the field that lamp 

15 can be placed in any location where its light would be plainly visible to 
drivers of oncoming vehicles. 
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With reference to Figures 1 to 4, the operation of the present invention 
will now be described in more detail. The cooperative advance warning 
system 10 is designed to provide all drivers of oncoming vehicles with 
advance warning of upcoming, unexpected road hazards. As vehicle 12 passes 
unexpected, road hazard 30, the driver of vehicle 12 will activate the 
cooperative advance warning system 10 using switch 19. Lamp 15 will thus 
be activated and emit a beam of light 16 to warn the driver of oncoming 
vehicle 20 of the upcoming, unexpected road hazard 30. This provides the 
driver of vehicle 20 sufficient time to slow down and avoid the hazard. Once 
vehicle 20 has confirmed the presence of road hazard 30, the driver of vehicle 
20, when it is safe to do so, activates the cooperative advance warning system 
on his or her vehicle to warn drivers of vehicles approaching from the opposite 
direction. In this fashion, almost all drivers approaching unexpected road 
hazard 30 can be given ample warning to permit them to avoid the danger, 
thereby significantly reducing the probability of accident.. 

To use the urban or immediate mode of a preferred embodiment of the 
present invention as described above, the vehicle operator, upon encountering 
or stopping to permit a pedestrian to cross the street or encountering or 
stopping to avoid a road hazard, manually places switch 19 into urban or 
immediate mode. This causes the centre high-mounted brake light 14, and/or 
the rear tail-mounted brake lights 21, and/or a separate rear-facing warning 
light 22 to flash on and off rapidly in conjunction with lamp 15, thereby 
warning all approaching vehicles of the presence of a pedestrian or other road 
hazard. 

Light beam 16 emitted by lamp 15 can be of any highly visible and 
distinctive colour, however, the applicant has found the colours fuchsia and 
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pink to be most effective. The colour is selected to not only be visible in both 
daylight and at night, but also to distinguish from all other lights common on 
vehicles and in traffic. It is the applicant's expectation that all drivers, once 
they become knowledgeable of the present invention, will immediately learn to 
5 recognize and associate the colour and cadence of light emitted by lamp 15, 

and the cadence and flashing of the centre high-mounted brake light 14 ? and/or 
the rear tail-mounted brake lights 21, and/or a separate rear-facing warning 
light 22, with an upcoming, unexpected road hazard. 

1 o As indicated above, lamp 15 can be made to flash at different 

frequencies and with differing cadence depending on the time interval since 
activation. This will indicate to the driver of oncoming vehicle 20 that road 
hazard 30 is either relatively near or far. 

15 The present cooperative advance warning system may also be provided 

in a self-contained, stand-alone portable unit such as that shown in Figure 5. 
The portable cooperative advance warning system 110, as shown in Figure 5 r 
has a housing 112 to which is mounted a lamp 115, a switch 119, an in-use 
indicator light 117 and a handle 118 for transporting the unit. Lamp 115, 
20 switch 119 and in-use indicator light 117 are connected to a power supply (not 

shown) and an electronic control unit (not shown) contained within housing 
112. All of the components of the portable system 110 shown in Figure 5 are 
identical and perform the same functions as the corresponding components of 
the cooperative advanced warning system 10, described above and shown in 
25 Figures 1 to 4. ~ 

One further advantage of the portable cooperative advance warning 
system 110 herein described is that multiple units can be set up to wkrn traffic 
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approaching a road hazard from both directions. The units can be set to 
maintain a pre-determined frequency or cadence corresponding to their 
distance from the road hazard. Unlike flares which burn out and are generally 
associated with the direct site of a hazard, the portable cooperative advance 
warning system 110 can be used to provide considerable advance warning of 
an upcoming road hazard for extended periods of time. 

The above-described embodiments of the present invention are meant 
to be illustrative of a preferred embodiment of the present invention and are 
not intended to limit the scope of the present invention. Various 
modifications, variations and adaptations, which would be readily apparent to 
one skilled in the art, are intended to be within the scope of the present 
invention. The only limitations to the scope of the present invention are set 
out in the following appended claims. 



11 



WO 00/02175 



PCT/CA99/00598 



THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

L A cooperative advance warning system for use on a vehicle to warn 
5 drivers of oncoming vehicles of an upcoming, unexpected road hazard 

comprising: 

a lamp mounted on the vehicle in a location where light emitted by the 
lamp is visible to drivers of the oncoming vehicles; 

a switch means connected to the lamp for activating and deactivating 
10 the lamp, the switch means mounted to the vehicle in a location that is easily 

accessible to the driver of the vehicle; and 

an electronic control means connected to the lamp for controlling the 
characteristics of the light emitted by the lamp. 

15 2. A cooperative advance warning system according to claim 1 , wherein 

the electronic control means comprises means to automatically deactivate the 
lamp after a pre-determined period of time following activation. 

3. A cooperative advance warning system according to claim 2, wherein 
20 the electronic control means comprises means to cause the lamp to flash on 

and off at a pre-determined frequency . 

4. A cooperative advance warning system according to claim 3, wherein 
the pre-determined frequency varies depending on the length of time the lamp 

25 has been activated. 

5. A cooperative advance warning system according to claim 4, wherein 
the pre-determined frequency is inversely proportional to the length of time the 
lamp has been activated. 
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6. A cooperative advance warning system according to claims 3, 4 or 5, 
wherein the pre-determined frequency comprises a cadence. 

7. A cooperative advance warning system according to claims 3, 4, 5 or 6, 
wherein the electronic control means farther comprises means to maintain the 
pre-determined frequency or cadence at a particular value for an indefinite 
period. 

8. A cooperative advance warning system according to claims 1, 2, 3, 4, 
5, 6 or 7, further comprising an in-use indicator light connected to the switch 
means and to the electronic control means for indicating to the driver of the 
vehicle when the cooperative advance warning system is operating. 

9. A cooperative advance warning system according to- claims 1, 2, 3, 4, 
5, 6, 7 or 8, wherein the colour of light emitted by the lamp is selected from 
the group of colours consisting of fuchsia and pink. 

1 0. A portable cooperative advance warning system for use in warning 
drivers of oncoming vehicles of an upcoming, unexpected road hazard 
comprising: 

a housing; 

a lamp mounted to the housing; 

a switch means mounted on the housing and connected to the lamp for 
activating and deactivating the lamp; 

an electronic control means mounted to the housing and connected to 
the lamp for controlling the characteristics of the light emittecf by the lamp; 
and 

a power supply for providing power to the system. 
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11. A portable cooperative advance warning system according to claim 1 0, 
wherein the electronic control means comprises means to cause the lamp to 
flash on and off at a pre-determined frequency. 

5 12. A portable cooperative advance warning system according to claim 1 1 , 
wherein the pre-determined frequency can be varied depending on the distance 
from the road hazard. 

13. A portable cooperative advance warning system according to claims 1 1 
1 0 or 12, wherein the pre-determined frequency comprises a cadence. 

14. A portable cooperative advance warning system according to claims 
10, 1 1, 12 or 13, further comprising an in-use indicator light connected to the 
switch means and to the electronic control means for indicating when the 

1 5 cooperative advance warning system is operating. 

15. A portable cooperative advance warning system according to claims 
10, 11, 12, 13 or 14 wherein the colour of light emitted by the lamp is selected 
from the group of colours consisting of fuchsia and pink. 
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16. A cooperative advance warning system according to claim 1 , further 



comprising: 

a connection between the electronic control means and the vehicle 
brake lights; and 

25 means contained within the electronic control means to flash the 

vehicle brake lights on and off at a high frequency upon activation of the 
advance warning system. 
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17. A cooperative advance warning system according to claim 1 or 1 6 
further comprising: 

a rear-facing warning light mounted on the rear of the vehicle; 

a. connection between the electronic control means and the rear-facing 
warning light; and 

means contained within the electronic control means to flash the rear- 
facing warning light on and off at a high frequency upon activation of the 
advance warning system. 

1 8. A cooperative advance warning system according to claim 1 6, wherein 
the vehicle brake lights remain flashing on and off only for a pre-determined 
period of time following activation of the advance warning system 

1 9. A cooperative advance warning system according to claim 1 and 1 7, 
wherein the rear-facing warning light remains flashing on and off only for a 
pre-determined period of time following activation of the advance warning 
system 

20. A cooperative advance warning system according to claim 1 , further 
comprising: 

a connection between the electronic control means and the vehicle 
brake lights; and 

means contained within the electronic control means to flash the 
vehicle brake lights and the lamp on and off at a high frequency upon 
activation of the advance warning system, 

wherein the switch has a first mode for activating and deactivating the 
lamp, and a second mode for activating and deactivating both the lamp and the 
brake lights. 
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21 . A cooperative advance warning system according to claim 1 or 20 

further comprising: 

a rear-facing warning light mounted on the rear of the vehicle; 

a connection between the electronic control means and the rear- facing 

5 warning light; and 

means contained within the electronic control means to flash the rear- 
facing warning light on and off at a high frequency upon activation of the 
advance warning system. 
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CO-OPERATIVE ADVANCE WARNING SYSTEM FOR ROAD 
HAZARDS 



FIELD OF INVENTION 

The present invention generally relates to advance warning systems for 
road hazards and more specifically it relates to a cooperative advance warning 
system for vehicles that can be activated by the driver of a vehicle to warn 
oncoming drivers of unexpected upcoming hazards. 

BACKGROUND OF THE INVENTION 

Motor vehicle accidents kill thousands of people in North America and 
world wide each year. Many of these accidents are either directly or indirectly 
caused by unexpected road hazards which can include anything from wildlife or 
livestock on the road to stalled cars, fog banks, black ice, smoke, fallen rock 
vehicle and other accidents, farm and various other machinery, lost loads and 
vehicle debris, downed trees, wash-outs, snowslides, mud slides and the like. 
These hazards are dangerous, and often cause accidents, precisely because they 
are unexpected. 

Advance warning of such random, unexpected road hazards, sufficient 
to alert the driver of an oncoming vehicle and permit him or her time to slow 
down or stop, is all that is normally required to prevent an accident. 

Currently, however, even where drivers negotiate such circumstances 
and are therefore aware of the unusual danger or condition lying ahead of the 
oncoming traffic, and wish to cooperate with [warn] oncoming drivers to warn 
them of the danger, there is no established or accepted, safe and reliable 



1 



method or device to allow them to communicate an advance warning to 
approaching vehicles. 

While flashing one's headlights could be interpreted as such a warning, 
it is cumbersome and generally not understood as a signal connoting impending 
danger. Plus, one would have to repeatedly flash the vehicle headlights for 
each oncoming vehicle or group of vehicles. In addition, such practice is not 
advisable at night since either human or mechanical failure to get the lights 
back on presents a significant danger in itself. An additional problem with head 
light flashing, is that the driver of the oncoming vehicle has no way of knowing 
the distance to the upcoming, unexpected road hazard. This may result in the 
driver relaxing and speeding up just before coming upon the hazard. 

Similarly, four-way flashers, which flash signal lights at all four corners 
of the vehicle simultaneously, indicate that the flashing vehicle is, itself, the 
hazard. Turn signals indicate turns. Even hand signals are of little value. 

In United States Patent No. 5,237,306, issued to Robert Adell on 
August 17, 1993, a signalling system is described for requesting a driver of a 
motor vehicle to dim or turn on his vehicle's headlights, but Adell provides no 
means for warning on-coming drivers of an upcoming road hazard, or for 
informing them of the relative location of that road hazard. 

What is needed, then, is a means for vehicle driver s to cooperate with 
drivers of oncoming vehicles, to warn them of an upcomin g, unexpected road 
hazard, and to preferably provide those drivers with some information as to the 
location of such hazard. 



SUMMARY OF THE INVENTION 



Accordingly, it is an object of the present invention to provide a 
cooperative advance warning system for road hazards that will enable drivers 
to warn oncoming traffic of unusual and unexpected hazards which obviates 
and mitigates from the disadvantages of the prior methods. 

A further object of the present invention is to provide a cooperative 
advance warning system for road hazards which is easy and convenient to 
initiate and requires little effort or distraction of the driver and which delivers 
an advance warning to oncoming drivers that is clear, obvious, unmistakable 
and which will not be confused with any other signal. 

It is a further object of a preferred embodiment of the present invention 
to provide a cooperative advance warning system for road hazards that can be 
used to warn oncoming drivers of upcoming, unexpected road hazards and 
indicate to them whether the hazard is relatively near or far. 

According to the present invention, there is provided a cooperative 
advance warning system for use on a vehicle to warn drivers of oncoming 
vehicles of an upcoming, unexpected road hazard comprising: a lamp mounted 
on the vehicle in a location where light emitted by the lamp is visible to drivers 
of the oncoming vehicles; a switch means connected to the lamp for activating 
and deactivating the lamp, the switch means mounted to the vehicle in a 
location that is easily accessible to the driver of the vehicle; and an electronic 
control means connected to the lamp for controlling the characteristics of the 
light emitted by the lamp, the electronic control means being capable of causing 
the lamp to flash on and off at a pre-determined frequency, the predetermined 



frequency being variable depending on the length of time the lamp has been 
activated 

According to another aspect of the present invention, there is provided 
5 a portable cooperative advance warning system for use in warning drivers of 
oncoming vehicles of an upcoming, unexpected road hazard comprising: a 
housing; a lamp mounted to the housing; a switch means mounted on the 
housing and connected to the lamp for activating and deactivating the lamp; an 
electronic control means mounted to the housing and connected to the lamp for 
1 0 controlling the characteristics of the light emitted by the lamp, the electronic 
control means being capable of causing the lamp to flash on and off at a pre- 
determined frequency, the predetermined frequency being variable depending 
on the distance from the road hazard; and a power supply for providing power 
to the system. 

15 

The present invention advantageously provides a cooperative advance 
warning system for road hazards which is inexpensive and easy to use. A 
further advantage is that it can be easily adapted to and installed on any vehicle, 
new or old. Another advantage is that the present system avoids confusing 

20 drivers of oncoming vehicles by providing a warning which is specific to an 

upcoming, unexpected road hazard. Yet another advantage is that the present 
system is easy and convenient to initiate, takes little effort and causes little 
distraction to the driver. Additionally, an important advantage of a preferred 
embodiment of the present invention is that it can indicate to drivers of 

25 oncoming vehicles whether the road hazard is near or far. 

Other advantages, objects and features of the present invention will be 
readily apparent to those skilled in the art from a review of the following 
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detailed descriptions of a preferred embodiment in conjunction with the 
accompanying drawings and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the present invention will now be described 
in greater detail, and will be better understood when read in conjunction with 
the following drawings, in which: 

Figure 1, is a schematic representation of a typical application of the 
present invention to warn drivers of oncoming vehicles of an upcoming, 
unexpected road hazard. 

Figure 2, is a schematic, partially sectional, plan view of the front 
portion of a vehicle on which the present invention has been installed. 
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Figure 3, is a front perspective view of the vehicle shown in Figure 2. 

Figure 4, is a schematic, partially sectional plan view of the entire 
vehicle shown in Figure 2. 

Figure 5, is a perspective view of a portable version of the present 
invention. 

Figure 6, is a schematic, partially sectional plan view of an alternative 
embodiment of the present invention installed on a vehicle. 

Similar references are used in different figures to denote similar 
components. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is a schematic representation of a typical application of the 
present invention. The cooperative advance warning system for road hazards 
10 is shown installed on a vehicle 12. An oncoming vehicle 20 is shown 
approaching vehicle 12 and a road hazard 30 (in this case, a fallen tree) is 
shown partially blocking the driving lane of oncoming vehicle 20. In Figure 1, 
the driver of vehicle 12 sees road hazard 30 and activates cooperative advance 
warning system 10 which emits a light beam 16 that is clearly visible to the 
driver of oncoming vehicle 20. The driver of oncoming vehicle 20 is thus 
warned of upcoming, unexpected road hazard 30 and is provided with plenty of 
time to slow down and avoid the hazard. 



Referring to Figures 2 and 4, cooperative advance warning system 10 
comprises a lamp 15, one side of which is connected by electrically conductive 
wire 18, to an electronic control unit 13 and to one side of switch 19. The 
other side of switch 19 is connected to the positive side of the vehicle battery 

5 or power supply while the other side of lamp 15 is connected to the common 

vehicle ground. Activating switch 19 completes the circuit and causes lamp 15 
to emit a beam of light 16 (see Figure 1) out of the front of vehicle 12. This 
light beam is clearly visible to the driver of oncoming vehicle 20, thus providing 
a warning to that driver of an upcoming, unexpected road hazard 30. An in- 

10 use indicator light (not shown), easily visible to the driver of vehicle 12, is 

connected to switch 19 and electronic control unit 13 to inform the driver when 
the system is operating. 

In a preferred embodiment of the present invention, electronic control 
15 unit 13 is designed to cause lamp 15 to emit light in various patterns following 
initial activation. For example, lamp 15 can be caused to automatically 
deactivate after a predetermine length of time. Lamp 15 may also be caused to 
continuously flash on and off for a predetermine length of time to provide a 
more visible warning signal. In another example, the frequency of the on and 
20 off flashes of lamp 15 can be reduced over time, so that initially lamp 15 flashes 
rapidly to indicate that the road hazard is near and as the time interval from 
initial activation increases, the frequency of the flashes is decreased until lamp 
15 is completely deactivated. In this example, there is an inverse proportional 
relationship between the frequency of the flashes and the time interval since 
25 activation. In a further example, the cadence of the flashes can be altered to 
correspond to the distance from the road hazard. Rapid single flashes could 
indicate imminent danger, while lower frequency double flashes could be used 
to indicate a more distance hazard, and still lower frequency triple flashes could 
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signify a far off problem. In yet another example, the frequency or cadence of 
the flashing light can be selected and maintained at a given value to permit a 
parked vehicle to be used to continuously warn on coming traffic of an 
impending hazard. In this example, lamp 15 will remain flashing at the selected 
5 frequency or cadence until deactivated by the operator. 

Referring to Figure 6, in yet another preferred embodiment of the 
present invention there is provided a connectio n, bv way of electrically 
conductive wire 18, between electronic control unit 13 and the centre high- 

10 mounted brake light 14, and/or the rear tail- mounted brake lights 21 of the 

vehicle, and/or a separate rear-facing warning light 22. Upon activation of the 
system, the centre high-mounted brake light 14 and/or rear tail-mounted brake 
lights 21 of the vehicle, and/or the separate rear-fecing warning light 22, are 
caused to flash rapidly on and off in conjunction with lamp 15 for a brief period 

15 of perhaps 10 seconds. This acts as an immediate warning to any vehicle 
travelling behind vehicle 12 to be on the lookout for a road hazard. 

In a further variation of this preferred embodiment of the present 
invention, switch 19 is provided with an alternative position called the urban or 
20 immediate mode. When the system is switched into or held in this urban or 
immediate mode, control unit 13 causes lamp 15, the centre high-mounted 
brake light 14, and/or the rear tail-mounted brake lights 21, and/or a separate 
rear-facing warning light 22, to rapidly flash on and off for as long as switch 19 
remains in the urban or immediate position. 

25 

Urban or immediate mode can be used to warn vehicles approaching 
from both directions of an immediate hazard, such as a pedestrian crossing the 
street, but is especially effective in warning vehicles approaching from the rear 
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since in many cases, the approaching driver's view of pedestrians and the like is 
obscured by the lead vehicle. Streets with turn lanes, or having multiple lanes 
of traffic, present serious dangers to pedestrians attempting to cross such 
streets, even when attempting to do so at specially designated pedestrian 

5 corridors, since many of these corridors are not equipped with overhead 

warning lights. Vehicles stopping to allow pedestrians to cross in front often 
obscure the view for other approaching vehicles, especially those approaching 
from behind. Further, the driver of an approaching vehicle may assume that the 
stopped vehicle is itself the only hazard (perhaps the stopped vehicle is 

10 intending to turn without having signalled, or is allowing passengers to 
disembark, or perhaps has mechanical problems). Such assumption, in 
conjunction with the obstructed view of the pedestrians, can put the pedestrians 
in serious danger of being struck once they enter the adjacent lanes of traffic. 
The driver of the stopped vehicle currently has no way of warning other 

1 5 approaching vehicles that a pedestrian is crossing. The present invention, when 

used in the above-described urban or immediate mode can warn traffic 
approaching from both directions of the presence of a pedestrian or other 
hazard. Urban or immediate mode could also be used to warn traffic 
approaching from the rear of other hazards such as pets crossing, dangerous 

20 breaks in the road, lost loads, or other obstructions. 

Figure 3 provides an example of a typical location for installation of 
cooperative advance warning system 10. Lamp 15 is shown to be installed on 
the front of vehicle 12, between and in-line with the two front head lights. 
25 However, if will be readily understood by those skilled in the field that lamp 15 
can be placed in any location where its light would be plainly visible to drivers 
of oncoming vehicles. 
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With reference to Figures 1 to 4, the operation of the present invention 
will now be described in more detail. The cooperative advance warning system 
10 is designed to provide all drivers of oncoming vehicles with advance 
warning of upcoming, unexpected road hazards. As vehicle 12 passes 

5 unexpected, road hazard 30, the driver of vehicle 12 will activate the 

cooperative advance warning system 10 using switch 19. Lamp 15 will thus be 
activated and emit a beam of light 16 to warn the driver of oncoming vehicle 20 
of the upcoming, unexpected road hazard 30. This provides the driver of 
vehicle 20 sufficient time to slow down and avoid the hazard. Once vehicle 20 

1 0 has confirmed the presence of road hazard 30, the driver of vehicle 20, when it 
is safe to do so, activates the cooperative advance warning system on his or her 
vehicle to warn drivers of vehicles approaching from the opposite direction. In 
this fashion, almost all drivers approaching unexpected road hazard 30 can be 
given ample warning to permit them to avoid the danger, thereby significantly 

1 5 reducing the probability of accident. . 

To use the urban or immediate mode of a preferred embodiment of the 
present invention as described above, the vehicle operator, upon encountering 
or stopping to permit a pedestrian to cross the street or encountering or 

20 stopping to avoid a road hazard, manually places switch 19 into urban or 

immediate mode. This causes the centre high-mounted brake light 14, and/or 
the rear tail-mounted brake lights 21, and/or a separate rear-facing warning 
light 22 to flash on and off rapidly in conjunction with lamp 15, thereby 
warning all approaching vehicles of the presence of a pedestrian or other road 

25 hazard. 

Light beam 16 emitted by lamp 15 can be of any highly visible and 
distinctive colour, however, the applicant has found the colours fuchsia and 

9 
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pink to be most effective. The colour is selected to not only be visible in both 
daylight and at night, but also to distinguish from all other lights common on 
vehicles and in traffic. It is the applicant's expectation that all drivers, once 
they become knowledgeable of the present invention, will immediately learn to 
5 recognize and associate the colour and cadence of light emitted by lamp 15, 

and the cadence and flashing of the centre high-mounted brake light 14, and/or 
the rear tail-mounted brake lights 21, and/or a separate rear-facing warning 
light 22, with an upcoming, unexpected road hazard. 

1 o As indicated above, lamp 15 can be made to flash at different 

frequencies and with differing cadence depending on the time interval since 
activation. This will indicate to the driver of oncoming vehicle 20 that road 
hazard 30 is either relatively near or far. 

1 5 The present cooperative advance warning system may also be provided 

in a self-contained, stand-alone portable unit such as that shown in Figure 5. 
The portable cooperative advance warning system 110, as shown in Figure 5, 
has a housing 112 to which is mounted a lamp 115, a switch 119, an in-use 
indicator light 117 and a handle 118 for transporting the unit. Lamp 115, 

20 switch 119 and in-use indicator light 117 are connected to a power supply (not 
shown) and an electronic control unit (not shown) contained within housing 
112. All of the components of the portable system 110 shown in Figure 5 are 
identical and perform the same functions as the corresponding components of 
the cooperative advanced warning system 10, described above and shown in 

25 Figures 1 to 4. 

One further advantage of the portable cooperative advance warning 
system 110 herein described is that multiple units can be set up to warn traffic 
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approaching a road hazard from both directions. The units can be set to 
maintain a pre-determined frequency or cadence corresponding to their 
distance from the road hazard. Unlike flares which burn out and are generally 
associated with the direct site of a hazard, the portable cooperative advance 
warning system 110 can be used to provide considerable advance warning of an 
upcoming road hazard for extended periods of time. 

The above-described embodiments of the present invention are meant 
to be illustrative of a preferred embodiment of the present invention and are not 
intended to limit the scope of the present invention. Various modifications, 
variations and adaptations, which would be readily apparent to one skilled in 
the art, are intended to be within the scope of the present invention. The only 
limitations to the scope of the present invention are set out in the following 
appended claims. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS 
FOLLOWS: 

1 . A cooperative advance warning system for use on a vehicle to warn 
drivers of oncoming vehicles of an upcoming, unexpected road hazard 
comprising: 

a lamp mounted on the vehicle in a location where light emitted by said 
lamp is visible to drivers of the oncoming vehicles; 

a switch means connected to said lamp for activating and deactivating 
said lamp, said switch means mounted to the vehicle in a location that is easily 
accessible to the driver of the vehicle; and 

an electronic control means connected to said lamp for controlling the 
characteristics of the light emitted by said lamp, said electronic control means 
being capable of causing said lamp to flash on and off at a pre-determined 
frequency, said predetermined frequency being variable in proportion to 
[depending on] the length of time said lamp has been activated. 

2. A cooperative advance warning system according to claim 1 , wherein 
said electronic control means comprises means to automatically deactivate said 
lamp after a pre-determined period of time following activation. 

3. A cooperative advance warning system according to claim 1, wherein 
said pre-determined frequency is inversely proportional to the length of time 
said lamp has been activated. 

4. A cooperative advance warning system according to claim 1, wherein 
said pre-determined frequency comprises a cadence. 
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5. A cooperative advance warning system according to claim 1, wherein 
said electronic control means further comprises means to maintain said pre- 
determined frequency or cadence at a particular value for an indefinite period. 

6. A cooperative advance warning system according to claim 1 , further 
comprising an in-use indicator light connected to said switch means and to said 
electronic control means for indicating to the driver of the vehicle when the 
cooperative advance warning system is operating. 

7. A cooperative advance warning system according to claim 1 , wherein 
the colour of light emitted by said lamp is selected from the group of colours 
consisting of fuchsia and pink. 

ft A poi table euupuative advance warning system fin use in warning 

drivers of oncoming vcliiclcs of an upcoming, un e xpected road hazard 

comprising : 

a housing; 

a lamp mounted t o said housing; 

a switch means mounted on said housing and connected to said lamp 

fui activating and deactiva t ing said lamp; 

an electronic control m e ans mounted to said housing and connected to 

said lamp foi controlling the charactuistics of the light emitted by said lamp, 
said electronic control means being capable of causing said lamp to flash on 
and off at a pic-d c tcrmin c d fr e quency said predclci mined frequency being 
variable depending on the distance Jioni the r o ad liazard; and 
a power supply for p r oviding powci to the system. 
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9: A portable cooperative advance warning system acco r ding to claim 8, 

wherein said prc-determincd frequ e ncy comprises a cadence. 



A portable coopera t ive advance warning syst e m acco r ding to claim 8, 

5 Rather compiling an in-use indicatui light connected to said switch means and 
to said clcc ti ouic control means for indicating when the cooperative advance 
warning system is operating. 

A portable cooperative advance warning syst e m according to claim 8, 

10 wherein the colour of light emitted by said lamp is selected Horn the group of 
colours consisting of fuchsia and pink. 

12. A cooperative advance warning system according to claim 1, for use on 
a vehicle having brake lights, further comprising: 

1 5 a connection between said electronic control means and the vehicle 

brake lights, 

said electronic control means being capable of causing the vehicle brake 
lights to flash on and off at a high frequency upon activation of the advance 
warning system. 

20 

13. A cooperative advance warning system according to claim 1, further 
comprising: 

a rear-focing warning light mounted on the rear of the vehicle; and 

a connection between said electronic control means and said rear-facing 

25 warning light, 

said electronic control means being capable of causing said rear-facing 
warning light to flash on and off at a high frequency upon activation of the 
advance warning system. 

14 



14. A cooperative advance warning system according to claim 12, wherein 
the vehicle brake lights remain flashing on and off only for a pre-determined 
period of time following activation of the advance warning system. 

1 5. A cooperative advance warning system according to claim 13, wherein 
said rear-facing warning light remains flashing on and off only for a pre- 
determined period of time following activation of the advance warning system 

1 6. A cooperative advance warning system according to claim 1 , for use on 
a vehicle having brake lights, further comprising: 

a connection between said electronic control means and the vehicle 
brake lights, 

said electronic control means being capable of causing the vehicle brake 
lights and said lamp to flash on and off at a high frequency upon activation of 
the advance warning system, 

said switch having a first mode for activating and deactivating said lamp 
only, and a second mode for activating and deactivating both said lamp and the 
vehicle brake lights. 

1 7. A cooperative advance warning system according to claim 1 , further 
comprising: 

a rear-facing warning light mounted on the rear of the vehicle; and 
a connection between said electronic control means and said rear-facing 
warning light, 

said electronic control means being capable of causing said rear-facing 
warning light to flash on and off at a high frequency upon activation of the 
advance warning system, 
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said switch having a first mode for activating and deactivating said lamp 
only, and a second mode for activating and deactivating both said lamp, and 
said rear-facing warning light. 

1 8. A cooperative advance warning system according to claim 12. further 
comprising: 

a rear-facing warning light mounted on the rear of th e vehicle: and 
a connection between said electronic contr ol means and said rear-facing 
warning light, 

said electronic control means being capabl e of causing said rear-facing 
warning light to flash on and off at a high frequency upon activation of the 
advance warning system. 

19. A cooperative advance warning system accordin g to claim 1 3 , wherein 
the vehicle brake lights remain flashing on and off only for a pre-deterrnined 
period of time following activation of the advan ce warning system. 

20. A cooperative advance warning system according to claim 1 8. wherein 
the vehicle brake lights remain flashing on and off o nly for a pre-deterrnined 
period of time following activation of the advan ^ warning system. 

21 . A cooperative advance warning system accordin g to claim 1 8. wherein 
said rear-facing warning light remains flashing o n and off only for a pre- 
determine d period of time following activation of the advance warning system 

22. A cooperative advance warning system according to clai m 1 6., further 
comprising: 

a rear-facing warning light mounted on the rear of the vehicle: and 
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a connection between said electronic control means and said rear-facing 



warning light, 

said electronic control means being capable of causing sa id rear-facing 

warning light to flash on and off at a high frequency u pon activation of the 
5 advance warning system. 

said switch having a first mode for activating an d deactivating said lamp 

only, and a second mode for activating and deactiv ating both said lamp, and 
said rear- facing warning light. 

10 23. A method of warning drivers of vehicles of an upcom ing, unexpected 
road hazard comprising: 

selecting a plurality of locations, each said location being 

located a selected respective distance from the road hazard; 

locating at each said location a portable cooperat ive advance 

15 warning system comprising a lamp for emittin g a light beam that is 

visible to the drivers of said vehicles: and 
causing each of said lamps to flash on and off a t a respective 

fre quency that is in proportion to said selected respe ctive distance of 

said lamp from the road hazard. 

20 

24. A method according to claim 1 8, wherein said respecti ve frequency 
comprises a cadence. 

25. A method according to claim 1 8. wherein said locati ons are positioned 
25 generally in the same direction from the road hazard. 

26. A method according to claim 1 8- wherein th e colour of light emitted by 
said lamp is selected from the group of colours consisting of fu chsia and pink. 
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27. A method according to claim 1 8. wherein s aid respective frequency is 
inversely proportional to said selected respective d istance of said lamp from the 
road hazard. 



18 



ABSTRACT 

The present invention is a cooperative advance warning system for use 
in warning oncoming traffic of unexpected upcoming road hazards. The 
system comprises a lamp mounted on a vehicle so that light emitted by the lamp 
is visible to drivers of oncoming vehicles, a switch accessible to the driver for 
activating the lamp when the driver comes upon an unexpected road hazard, 
and an electronic control unit for controlling the characteristics of the light 
emitted from the lamp. 
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i. Basis of the report 

1. This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as ''originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 
1 ,5-1 1 as originally filed 

2-4,4a as received on 



21/07/2000 with letter of 



21/07/2000 



Claims, No.: 
1-17 



as received on 



21/07/2000 with letter of 



21/07/2000 



Drawings, sheets: 

1/6-6/6 as originally filed 

2. The amendments have resulted in the cancellation of: 



□ the description, pages: 
£3 the claims, Nos.: 

□ the drawings, sheets: 



18-21 



3. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



IN . ERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/CA99/00598 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and xplanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-17 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


3,8-11 




No: 


Claims 


1,2.4-7. 


Industrial applicability (IA) 


Yes: 


Claims 


1-17 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1: US-A-5 237 306 (ADELL ROBERT) 17 August 1993 (1993-08-17) 

1 . The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1, and discloses (the references in parentheses applying. to this 
document): 

A cooperative advance warning system (abstract) for use on a vehicle to 
warn drivers of oncoming vehicles of an upcoming, unexpected road hazard 
comprising: 

a lamp mounted on the vehicle (Fig. 7: 90) in a location where light emitted by the 
lamp is visible to drivers of the oncoming vehicles; 

a switch means (61 ,81 .abstract, col. 6, lines 6-27) connected to the lamp for 
activating and deactivating the lamp, the switch means mounted to the vehicle in a 
location that is easily 

accessible to the driver of the vehicle; and 

an electronic control means (78) connected to the lamp for controlling the 
characteristics of the light emitted by the lamp 

said electronic control means being capable- of causing said lamp to flash on and 
off at a pre- determined frequency. 
1.1 In consequence, the advance warning system claimed in claim 1 differs from the 
system known from document D1 in that 

said frequency being .variable depending on the length of time said lamp has 
been activated. 

The problem to be solved by the present invention may therefore be regarded as 
creating a system which sufficiently alerts the driver of an oncoming vehicle. 

The solution is however a simple feature. This feature might be a system which 
changes the flashing frequency between two frequencies. If two frequencies are 
. used one after the other the present frequency is depending on the length of time. 
This changing of frequency clearly alerts oncoming drivers very well. 
Consequently, the skilled person would regard it a normal design procedure to 
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combine all the features set out in claim 1. 

Thus, the subject-matter of claim 1 does not involve an inventive step and does 
not satisfy the criterion set forth in Article 33(3) PCT. 

2. In this general version of claim 1 no information about the distance of the 

upcoming hazard can be given. Consequently, the problem as stated on page 2 
cannot be solved with this feature. 

It appears that the intention of the applicant was to claim a feature similar to the 
feature shown in the description on page 6, lines 19/20. This is. an essential 
feature to solve the problem. If the claim were reformulated accordingly it would 
include an inventive step. 

3. The features of claim 2 are known from D1, column 6, lines 27-39 (40). 
Thus, the subject-matter of claim 2 does not involve an inventive step and does 
not satisfy the criterion set forth in Article 33(3) PCT. 

4. The feature of claim 3 is not known nor hinted from the documents of the search 
report. This feature can solve the problem and inform the oncoming driver about 
the distance to the road hazard. 

The subject-matter of claim 3 therefore meets the requirements of articles 33(2)' 
and 33(3) PCT. 

5. If the term cadence (claim 4) were interpreted as being "the measure or beat of 

; sound or movement", then this feature could not support an inventive step, since 
every flashing has a beat. Additionally, a complex flashing is shown in D1 , Fig. 32 
(e.g. flashing "h"). 

The features of claim 5 are known from D1. 

The in -use indicator of claim 6 is generally known. The features of claim 7 are 
generally known. 

Thus, the subject-matter of claims 4 to 7 does not involve an inventive step and 
does not satisfy the criterion set forth in Article 33(3) PCT. 



6. 



Claim 8 is very similar to claim 3 and consequently also meets the requirements 
of articles 33(2) and 33(3) PCT. 
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Claims 9-11 contain modifications of the inventive idea embodied in claim 8 and 
also meet the requirements of Articles 33(2) and 33(3) PCT. 

7. The other dependent claims contain only minor features known from document D1 
or are well known to the man skilled in the art. The subject-matter of these claims 
is accordingly lacking inventive step contrary to Article 33(3), PCT. 

Re Item VII 

Certain defects in the international application 

The features of the claim/s are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 



or accepted, safe and reliable method or device to allow them to communicate 
an advance warning to approaching vehicles. 

While flashing one's headlights could be interpreted as such a warning, 
it is cumbersome and generally not understood as a signal connoting 
impending danger. Plus, one would have to repeatedly flash the vehicle 
headlights for each oncomhxg vehicle or group of vehicles. In addition, such 
practice is not advisable at night since either human, or mechanical failure to 
get the lights back on presents a significant danger in itself. An additional 
problem with head light flashing, is that the driver of the oncoming vehicle ha3 
no way of knowing the distance to the upcoming, unexpected road hazard. 
This may result in the driver relaxing and speeding up just before coming upon 
the hazard. 

Similarly, four-way flashers, which flash signal lights at all four 
corners of the vehicle simultaneously, indicate that the flashing vehicle is, 
itself the hazard. Turn signals indicate turns. Even hand signals are of little 
value. 

In United States Patent No. 5,237,306, issued to Robert Adell on 
August 17, 1993, a signalling system is described for requesting a driver of a 
motor vehicle to dim or turn on his vehicle's headlights, but Adell provides no 
means for warning on-coming drivers of an upcoming road hazard, or for 
informing them of the relative location of that road hazard. 



SUMMARY OF THE INVENTION 



Accordingly, it is an object of the present invention to provide a 
cooperative advance warning system for road hazards that will enable drivers 
to warn oncoming tragic of unusual and unexpected hazards which, obviates 
and.mitigates from the disadvantages of the prior methods. 

A further object of the present invention is to provide a cooperative 
advance warning system for road hazards which is easy and convenient to 
initiate and requires little effort or distraction of the driver and which delivers 
an advance warning to oncoming drivers that is clear, obvious, unmistakable 
and which will not be confused with any other signal, 

It is a further object of a preferred embodiment of the present invention 
to provide a cooperative advance warning system for road hazards that can be 
used, to wain oncoming drivers of upcoming,, unexpected road hazards and 
indicate to them whether the hazard is relatively near or far. 

According to the present invention, there is provided a cooperative 
advance warning system for use on a vehicle to warn drivers of oncoming 
vehicles of an upcoming, unexpected road hazard comprising: a lamp mounted 
on the vehicle in a location where light emitted by the lamp is visible to drivers 
of the oncoming vehicles; a switch means connected to the lamp for activating 
and deactivating the lamp, the switch means mounted to the vehicle in a 
location that is easily accessible to the driver of the vehicle; and an electronic 
control means connected to the lamp for controlling the characteristics of the 
light emitted by the lamp, the electronic control means being capable of 
causing the lamp to flash on and off at a pre-determined frequency, the 



predetermined frequency being variable depending on the length, of time the 
lamp lias been activated 

According to another aspect of the present invention, there is provided 
a portable cooperative advance -warning system for use in warning drivers of 
oncoming vehicles of an upcoming, unexpected road hazard comprising: a 
housing; a lamp mounted to the housing; a switch means mounted on the 
housing and connected to the lamp for activating and deactivating the lamp; an 
electronic control means mounted to the housing and connected to the lamp for 
controlling the characteristics of the light emitted by the lamp, the electronic 
control means being capable of causing the lamp to flash on and off at a pre- 
determined frequency, the predetermined frequency being variable depending 
on the distance from the road hazard; and a power supply for providing power 
to the system. 

The present invention advantageously provides a cooperative advance 
■warning system for road hazards which is inexpensive and easy to use. A 
further advantage is that it can be easily adapted to and installed on any 
vehicle, new or old. Another advantage is that the present system avoids 
confusing drivers of oncoming vehicles by providing a warning which is 
specific to an upcoming, unexpected road hazard. Yet another advantage is 
that the present system is easy and convenient to initiate, takes little effort and 
causes little distraction to the driver. Additionally, an important advantage of 
a preferred embodiment of the present invention is that it can indicate to 
drivers of oncoming vehicles whether the road hazard is near or far. 

Other advantages, objects and features of the present invention will be 
readily app'arent to those skilled in the art from a review of the following 



detailed description of a preferred embodiment in conjunction with the 
accompanying drawings and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the present invention will now be described 
in greater detail, and willbe better understood when read in conjunction with 
the following drawings, in which: 

• Figure 1, is a schematic representation of a typical application of the 
present invention to warn drivers of oncoming vehicles of an upcoming, 
■unexpected road hazard. 

Figure 2, is a schematic, partially sectional, plan -view of the frctat 
portion of a vehicle on which the present invention lias been installed. 
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